Advances in Optical Biopsy for Cancer Diagnosis by Alfano, R. R.
City University of New York (CUNY)
CUNY Academic Works
Publications and Research City College of New York
April 2011
Advances in Optical Biopsy for Cancer Diagnosis
R. R. Alfano
CUNY City College
How does access to this work benefit you? Let us know!
Follow this and additional works at: http://academicworks.cuny.edu/cc_pubs
This Article is brought to you for free and open access by the City College of New York at CUNY Academic Works. It has been accepted for inclusion in
Publications and Research by an authorized administrator of CUNY Academic Works. For more information, please contact
AcademicWorks@cuny.edu.
Recommended Citation
Alfano, R. R. (2011). Advances in Optical Biopsy for Cancer Diagnosis. Technology in Cancer Research & Treatment, 10(2),
101-101. doi:10.7785/tcrt.2012.500184.
Technology in Cancer Research and Treatment 
ISSN 1533-0346 
Volume 10, Number 2, April 2011 
©Adenine Press (2011)
101
Advances in Optical Biopsy for Cancer Diagnosis 
www.tcrt.org
The section of April issue of TCRT, devoted to Optical Spectroscopy, focuses on 
advances made in the Optical Biopsy field. Scientists from around the world sub-
mitted articles on their recent research in this field. The promise of diagnosis in real 
time utilizing Optical Biopsy methods became close to clinical use as a results of 
multiple studies. Optical Biopsy currently is the only method that gives diagnostic 
information on cancer without removing tissue from body.
The papers encompasses several different spectral and imaging technologies extend-
ing from the macro- to the micro-scale using fluorescence, Raman scattering, elas-
tic light scattering and vibrational spectoscopies, and biophotonic approaches to 
detect cancer. The papers highlight the potential of Optical Biopsy techniques to 
offer solutions in many different areas of clinical interest in in vivo diagnosis in the 
operating room and continuous monitoring during recovery. A number of papers on 
Stokes Shift Spectroscopy for cancer diagnosis have shown potential not only by 
in vivo examination of specimens but also using urine and blood samples. In particu-
lar, the area of native fluorescence spectroscopy was used to evaluate chemothera-
peutic effect on a malignant cells by means of mathematical Nonnegative Matrix 
Factorization algorithm (1); models using optical methods for cancer diagnostics 
by reflectance and fluorescence spectroscopy were evaluated for their potential to 
aid cancer detection in a quantitative, minimally invasive manner (2); the spectral 
changes of micro-metastases and individual metastatic cells of lymph mode tissues 
associated with cancer were summarized (3); the detection of cancer by optical 
analysis of body fluids using Stokes shift spectroscopy was evaluated for detection 
of cancer in the body from blood plasma and urine (4); the diagnostic potential of 
Stokes shift spectroscopy for breast and prostate cancerous tissues was presented 
as a new spectroscopic method, which combines both absorption and emission (5); 
and in vivo real time diagnosis of esophageal cancer using Raman endoscopy and 
biomolecular modelling is presented for clinical examination (6).
References
Pu, Y.,1.  Tang, G. C., Wang, W. B., Savage, H. E., Schantz, S. P., and Alfano, R. R. Native fluo-
rescence spectroscopic evaluation of chemotherapeutic effect on a malignant cell model using 
nonnegative matrix factorization. Technol Cancer Res Treat, 10, 113-120 (2011).
Wilson, R. H., and Mycek, M. Models of light propagation in human tissue applied to cancer 2. 
diagnostics. Technol Cancer Res Treat, 10, 121-134 (2011).
Bird, B., Miljkovic´, M., Laver, N., and Diem, M. Spectral detection of micro-metastases and indi-3. 
vidual metastatic cells in lymph node histology. Technol Cancer Res Treat, 10, 135-144 (2011).
Al Salhi, M., Masilamani, V., Trinka, V., Elangovan, M., Kochupillai, V., and Shah, N. Detection 4. 
of cancer by optical analysis of body fluids – A single blind study. Technol Cancer Res Treat, 
10, 145-152 (2011).
Ebenezar, J., Pu, Y., Liu, C. H., Wang, W. B., Alfano, R. R. Diagnostic potential of Stokes 5. 
Shift Spectroscopy in Breast and Prostate tissues. Technol Cancer Res Treat, 10, 153-161 (2011).
Bergholt, M. S., Zheng, W., Lin, K., Ho6. , K. Y., Teh, M., Yeoh, K. G., M.D., Bok Yan So, J., 
and Huang, Z. In vivo diagnosis of esophageal cancer using image-guided Raman endoscopy 
and biomolecular modelling. Technol Cancer Res Treat, 10, 103-112 (2011).
*Corresponding author:
R. R. Alfano, Ph.D.
E-mail: alfano@sci.ccny.cuny.edu
R. R. Alfano, Ph.D.*
Institue for Ultrafast Spectroscopy and 
Lasers, Department of Physics,  
The City College of the City University 
of New York, 160 Convent Avenue at 
138th Street, New York,  
NY 10031 USA
Editorial
